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Synopsis 
Japan Meteorological Agency has repeated the observation of the SO2 emission rate 
which can estimate the rise and fall of a magma activity in the active volcano in order to 
use for evaluation of volcanic activity. The SO2 emission rate observation performed by 
a high frequency is required in order to find out change of the SO2 emission rate which 
occurs in the short term. At present, we are developing the automatic-measurement system 
using a modelling of the volcanic gas diffusion. This manuscript indicates that it is 
possible to obtain a SO2 emission rate by column concentration of some observed samples 
by using the model of the volcanic gas diffusion. We could judge change of SO2 emission 
rate which makes the abnormalities of volcanic activity a cause in a short time because 
the SO2 emission rate could be estimated from the maximum column concentration and 
wind velocity using this model. In future research, the model of a volcanic gas diffusion 
will be improved to the new model reflecting local weather condition and will improve 
the accuracy of SO2 emission rate. 
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 Fig. 1 The schematic drawing of the plume model. It 
is a diffusion simulation of the fumes ejected from a 
smokestack to an atmosphere. 
 
 Fig. 2 Black circles are location of the highest SO2 
column concentration observed at the Sakurajima 
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散幅𝜎௬, 𝜎௭はサットンの拡散パラメータ𝐶௬, 𝐶௭, 𝑛を用
いて，式(2)で示される． 
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算に用いられている標準的な値 (𝐶௬ ൌ 0.467, 𝐶௭ ൌ
























Fig. 3 Comparison with the observed and the model 
values calculated by the plume model. 596 observed 
values of SO2 emission rates were compared. 
Fig. 4 Comparison with the daily average observed 
(red line) and model values (blue broken line) 
calculated by the plume model. SO2 emission rates for 























































Fig. 5 Comparison with the observed (red line) and 
model values (blue broken line) of SO2 column 
concentration. Although 5,200 ton/day SO2 emission 
rate was observed, the model was overestimated with 
8,500 ton/day. 
 
 Fig. 6 The map of Suwanosejima. The inhabitable area 
of the island is limited to the south area, and a road 
exists only in the area. 
 
Table 2 The result of the SO2 emission rate using a 
panning method in Suwanosejima. 
 
Table 1 The error rate of an observed value and a 
model value. The error rate was calculated as 






































































Fig. 8 Comparison of the observed SO2 column 
concentration and the calculated concentration using 
grid search analysis. As the diffusion coefficient 0.56 
(green triangle), the difference of an observed and 
calculated value became the minimum. However, the 
differences from the result calculated as the diffusion 
coefficient 0.467 (blue circle) were very little. 
 Fig. 7 The JMA Mesoscale Tracer Transport Model for 



































































Fig. 9 The SO2 emission rate calculated using the 
maximum SO2 column concentration and wind 
velocity in case the distance from an active crater to 
the measurement point is 8,000 m. Fukuoka regional 
headquarters already uses this graph by the SO2 
emission rate measurement in Mt. Shimmoe. 
Fig. 10 The JMA Mesoscale Tracer Transport Model 
for volcanic plume put on SO2 column concentration 
distribution calculated from the plume model. In the 
edge of volcanic smoke at which a SO2 column 
concentration becomes low, the plume model cannot 
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